Xenopus, Drosophila, and humans (Table 1) 
BimC homolog function has also been studied in biofunctional data on bimC homologs; however, it is not totally consistent with the localization data. In cases in chemically tractable systems. Xenopus laevis Eg5 funcwhich bimC homolog localization has been determined, tion has been analyzed using an in vitro spindle assemthe protein is found on spindle microtubules, sometimes bly reaction in Xenopus egg extracts (Sawin et al., 1992 protein to the mitotic spindle. (Figure 3b) . In support of model 2, the enrichment of bimC homologs near mitotic poles, which is not the localization predicted from microtubule interactions alone, suggests that binding to some other spindle component may be regulated. The observation that Eg5 depletion affects the structure of half-spindles, where overlapping antiparallel microtubules are not present, is also consistent with model 2, in that the motor may bridge microtubules and some other spindle component. The above models require that phosphorylation of bimC homologs is required for mitotic spindle localization, but the S. cerevisiae proteins Cin8 and Kip1 do not contain the conserved tail sequence that is shared by other bimC homologs. Given that the timing of spindle assembly and mitosis during the S. cerevisiae cell cycle is dramatically different from that in other eukaryotes, it is not surprising that S. cerevisiae uses a different mechanism for Cin8/Kip1 localization (reviewed by Page and Snyder, 1993). It will be interesting to examine the requirements for Cin8/Kip1 protein localization during S. cerevisiae spindle assembly.
Summary and Future Directions
Clearly, bimC homologs are essential for mitotic spindle assembly. All members that were analyzed functionally to bind to microtubules. In support of model 1, the Eg5
